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Verhuizingen: 

Bij verhuizing danwel onjuiste adressering dient hiervan vóór de eerste van de 
maand onze administratie op de hoogte worden gesteld. Hierbij dient het bij de 
adressering opgenomen nummer te worden vermeld; zonder dit nummer kunnen adres- 
wijzigingen beslist niet in behandeling worden genomen. Correspondentie te rich- 
ten aan: Van Dam Elektronica, afd. T.D. 1969, Postbus 3149 te Rotterdam-noord, 
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Leveringsvoorwaarden en prijsnoteringen: 

Voor onze leveringsvoorwaarden zie Technische, Documentatie deel 1, blz. 2. 
Alle door ons uitgegeven prijsnoteringen kunnen door koersverschillen e.d. 
aan verandering onderhevig zijn; prijswijzigingen zijn derhalve strikt voor 
behouden. Alle prijzen zijn incl. 12% B.T.W.; voor herleiding van de netto- 
of "B.T.W.-schone prijs" dient de aangegeven prijs te worden vermenigvuldigd 
met de factor 0,8929. 
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Inleiding bij deel 9. 


In deze nieuwe uitgave wordt weer in ruime mate aandacht besteed aan ver- 
scheidene interessante produkten door middel van het opnemen van de volle- 
dige datasheets en de bij het produkt behorende toepassingen. Met opzet 
hebben wij alle gegevens en de tekst in de oorspronkelijke taal laten staan, 
teneinde te voorkomen, dat de (technische) bedoelingen door vertaling ver- 
doezeld worden. 


Tevens is aan ons zo bekende programma van digitale bouwstenen een nieuwe 
uitvoering toegevoegd, welke geheel uitwisselbaar is met de teller met het 
uit diserete componenten opgebouwde geheugen; door het op de markt komen 
van een geïntegreerd RTI-geheugen is het aantal soldeerpunten drastisch 
beperkt. 


* TOT SLOT WIJZEN WIJ U ER MET GROTE NADRUK OP, DAT ZOWEL UW COR- 
RESPONDENTIE ALS UW POSTORDERS DIENEN TE WORDEN GESTUURD AAN 
ONS POSTBUS — ADRES: 


Van Dam Elektronica, Postbus 3149 te Rotterdam-noord * 


DIT VOORKOMT ONNODIGE VERTRAGING IN DE BEHANDELING TEN GEVOLGE 
VAN DE EEN MAAL PER DAG PLAATSHEBBENDE POSTBESTELLING !iit! 
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“Telefonische orders en inlichtingen: 010-240812-243497, administratie: 010-245516 


VAN DAM ELEKTRONICA 


Snellemanstraat 10-11 bij Zwaanshals, Rotterdam- noord 
Telefoon: 010- 240812 - 2445497, administratie: 010 - 245516 
Giro: 295550. Bank: AMRO-bank, Middell.str. te Rotterdam. 
Postorders en correspondentie: Postbus 3149 te Rotterdam. 


Filiaal:Reguliersgracht 105 bij Frederiksplein te Amsterdam 
Telefoon: 020 - 248967. 











Een van de vele interessante toepassingen van de dualtransistor 2 ES q1 5 





GALVANOMETER AMPLIFIER 


Galvanometers are the most common instruments 
used to detect the balance point of D.C. bridges. The 
sensitivity of the galvanometer is one of the princi- 
pal factors which determine the accuracy with which 
the balance point can be obtained. The circuit (Fig. 
4.4.1) described in this Section in an amplifier which 
can be used to increase the sensitivity of a galvano- 
meter by a factor of up to 50, allowing a corre- 
sponding increase in bridge sensitivity to be obtained. 


The circuit is a conventional long-tailed-pair using 
the dual low-level, low-noise transistor 2C 415 and is 
designed to be operated from a floating battery 
supply of 4.5 to 6 volts. With the switch S, in position 
1 the battery is disconnected from the circuit and 
the galvanometer G is connected directly to the 
input terminals. With the switch in position 2 the 
battery is connected and the current to be measured 
generates a voltage which is amplified and displayed 
on the galvanometer. 


Before using the amplifier null is adjusted by 
making the contact S}, which should be a spring 
loaded switch, setting S, to position 2 and adjusting 


Fig. 4.4.1 - Galvanometer Amplifier 


P, for a null indication on the galvanometer. Similarly 
the balance potentiometer P, is adjusted with the 
contact S, open, the circuit inputs open and a null 
reading on the galvanometer is obtained. 


At the start of any measurement the sensitivity 
control P; should be set for minimum resistance to 
give minimum sensitivity. As balance is obtained the 
sensitivity can be increased by increasing the resi- 
stance in Ps. 


NOTES 


1. It will normally be most convenient to use this 
circuit with a battery supply. If a power unit is 
used it must be floating with respect to the input 
terminals. 


2. The resistors marked with an asterisk should be 
1% high stability types (such as Erie Type MOG 
60). All other resistors are Erie Type 16 or other 
similar 1/2 watt types with 10°/o tolerance. 


3. Suitable potentiometers are Painton Bourn Trim- 
pots Type 200. 





4.5 to 6V 












Literatuur: Technische documentatie 1969 deel 7-8 (blz. 3-5): datasheets. 
GS-FAIRCHILD: industrial circuit handbook. 
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TAB101 


RING (DE)MODULATOR FOR TELEPHONY 
AND INDUSTRIAL EQUIPMENT 


The TABIOL is a monolithic integrated circuit comprising a 4-transistor modulator 
and demodulator circuit. The circuit being made on’a single crystal ensuresagreat 
similarity in characteristics of the transistors and optimal tracking of their para- 
meters with temperature variations. Consequently, the TABIOL gives a better bal- 
ancing and therefore less carrier leakage than a conventional circuit. The use of 
transistors instead of diodes provides a better isolation between input and outpur 
circuits. 





QUICK REFERENCE DATA 





Collector cut-off current 





Veg = 5 V; Tamb = 25 °C Ico < 10 nA 


Base-emitter voltage differences [Vaei-Vae2l < 5 mv 
between transistors l, 2, 3, 4 


Von = 5 Vs -Ig = 150 pA IVaesVpgal < 5 mV 


Common-base current gain differences [hppi-hpp2 | < 0-008 
between transistors 1, 2, 3, 4 
Vp = 5 V; -Ip = 150 pA | hFg3-ħpgą | < 0.008 





PACKAGE OUTLINE 
XA10; TO-74 (reduced height) 


Dimensions in mm 








CIRCUIT DIAGRAM 





RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Voltages (each transistor) 


Collector-base voltage (open emitter) Voso max. 10 y 
Emitter-base voltage (open collector) VeBO max. 5 v 
Collector-substrate voltage Ves max. 12 V 


Currents (each transistor) 


Collector current Io max, 10 mA 


Power dissipation (4 transistors) 
Total power dissipation up to Tamb = 100 0C Poot max. 100 mW 


Temperatures 
Storage temperature Trig -35 +125 °C 


Operating ambient temperature Tamb -25 to +100 OC 


APPLICATION INFORMATION 
Telephony carricrs ring modulator 


vv 





a Â 
ris: 








H 
= 3 
: = 
8 
| 
Leal — nm __| 
CHARACTERISTICS (each transistor) Tamb = 23 °C 
Collector cut-off current 
Ig = 0; Vœ = 5V ico m ea 
Collector-substrate leakage current 
Vos = 9.5 Ics Oe 
Emitter cut-off current 
Ic = 0; Veg =1V eBo w aR 
Break down voltages 
Ig =O: IC = 104A Vario > 10 v 
IB =0; I= 104A VERICEO > 9 v 
-liş = 10 HA Veres 12 v 
IC = 0; Ig = 200 pA V(BR)EBO = 5v 
D.C, current gain 
Ic = 150 WA: Vcg =5 V hFE oi ee 
Spot noise figure at f = 1 kHz 
-lg = 150 HA; Vep = 5V 
Rg= 1 KO; Bandwidth: 200 Hz yp. 6 B 
Base-emitter voltage difference 
between tra sistors TRI and TR2at 
-igi = -lg2 = 150A; Vogi = Vcg2=5V  [VaerVarel EP 5 omy 
between transistors TR3and TR4 at 
“le3 = lpg = 150A; VBa = Voga =5V [VoesVgesl DP 3 EY 
Current amplification factor difference 
between transistors TRI and TR2at 
-ig = lez = 130A; Vent “Venz =5Y  Ibeorbeal SP Gs 
between transistors TR3 and TR4 at 
-l3 = lg = 150 HA; Vega = Vana =5V  [broschrgal 2? poa 


Performance at Tamb = 25 °C 

Conversion gain at fg = 1 kHz, 

Vi =0.4 V; fp = 34 kHz 

Carrier leakage power in Ro at fp = 34 kHz 


Ge typ. -0.75 dB 
Rao typ. 3 nw 








CIRCUIT DIAGRAM 


TAA 263 fr. Ue 
LOW-LEVEL AMPLIFIER 


2 
g m 
The TAA263 is a semiconductor integrated amplifier in a 4-lead TO-72 metal enve- 


lope. Tt comprises a three-stage, direct coupled low-level amplifier for use from 
d.c. up to frequencies of 600 kHz. 














RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 
QUICK REFERENCE DATA ] Voltages 
Supply voltage Vp max. 3 | Supply voltage Vg max. 8 v 
Output voltage V3-4 max. EM Output voltage V3-4 max. Tv 
Output current 13 max. 25 mA Input voltage =V1-4 max. sv 
‘Transducer gain at Py = 10 mW 
Currents 
RL = 150 9; f = 1 kHz Ger typ- 77 dB RET 
Output current 13 max. 25 mA 
Operating ambient temperature Tamb -20t0+100 °C 
Input current 1 max. 10 mA 
PACKAGE OUTLINE Dimensions in mm Power dissipation 
XC4 (TO-72) ‘Total power dissipation up to Tamb = 65 °C Pier max. 70 mW 
































s 00 Tomb (°C) 
Temperatures 
Storage temperature Tstg -65 t0 4100 8G 
Operating ambient temperature Tanw Wire FLOW OG 
CHARACTERISTICS Tamb* 25°C CHARACTERISTICS (continued) Tamh = 25 0C 


y parameters (roint 4 common connection) 
Vp = 6 V; 13 = 3 mA; V3_4=4.2V 


Test circuit: 








f = 1 kHz 
Input admittance Yi "Bi typ. 20 want 
Transfer admittance vere typ u art 
Output admittance Yo*go typ. 60 ua! 
© nia 
Output current 3 typ. 12 mA Input conductance Bi typ. 15 „at 
“Total current drain (no signal) hey < 16 mA Hope capacitance ĉi ie. MW sr 
Transfer admittance bel typ. 9.4 ol 
pee ene aa x Phase angle of transfer admittance % typ- 125° 
esi si Brio oye Sai” Output conductance fo typ. 20 war! 
Transducer gain B oe. de Output capacitance Co typ. 13 pF 
f = 1 kHz; Py = 10 mW Gr vp. 77 dB 
Output power at £ = 1 kHz; dot = 10% Po > 10 mW 
rot = 5% Po > 8 mW 
Cot typ. 5 dB 
f= 400 Hz to 6 kliz F z i0 a 
f = 450 kHz; Af = 5 kliz F typ- 2.7 dB 














TA A293 


GENERAL PURPOSE AMPLIFIER 


The TAA293 is a general purpose integrated amplifier which-can be applied in var- 
tous audio and i.t. applications. Its configuration furthermore allows the use of the 
TAA293 in multivibrators, pulse amplifiers, trigger circuits, etc. 





QUICK REFERENCE DATA 











Supply voltage VB nom. +6.0 V 
Small signal current gain of first transistor 
Ig = 1 mA; Vg-1=1V hfe typ. 80 
Transducer gain Ger typ- 80 aB 
Noise figure (30 to 15000 Hz) F typ. 6 dB 
Frequency response (-3 dB) typ. 600 kHz 
ACKAGE OUTLINE Dimensions in mm 
XALO (TO-74; reduced height) 
È 
3 
3 
— 





RATINGS (continued) 
Total power dissipation 


Temperatures 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS at Tamh = 25 °C 


Small signal current gain 


of first transistor 
Ig = 1 mA; Vg- =1V 


Saturation voltage 
of last transistor at Is = 24 mA 


Noise figure 


=Ij = 100 HA; Rg = 2k2 
B = 30 Hz to 15000 Hz 


Transducer gain 
Output power at ding = 10% 





hfe 


V5-4 sat 


G d 
P 
o 


=25 to +100 °C 


max. 


typ- 


typ. 


typ. 


Fest etreuit for measuring the transducer gain and the ourput power 


el 


De ponme 


























CIRCUIT DIAGRAM 





Note: 


The diodes drawn with dotted lines are 
the parasitic diodes formed by the P-N 
junction of the resistor -diffusions in the 
N-isle and of the N-isle to the P-sub- 
strate respectively Taking account of the 
parasitic diodes one can prevent any un- 
wanted effects due to their becoming con- 
ducting under certain conditions of d.c. 
potentials or signal voltages. 


RATINGS Limiting values in Accordance with the Absolute Maximum System (IEC134) 


Voltages 


Currents 


Vo-1 max. 7.0 V 
Va-1 max. 7.0 V 
Vs-10 max. 7.0 V 
Vo-3 max. 7.0 V 
Vo-4 max. 7.0 V 
Vg-4 max. 7.0 V 
V7-4 max. 7.0 V 
Vena miax. 7.0 V 
Y max. 7.0 V 
V}-10 max. 6.0 V 
V3-2 max. 6,0 V 
15 max. 40 ml 
-14 max. 40 mA 
-41 max, 20 mA 
Is max, 20 mA 
-13 max. 10 mA 
Tyo max. 10 si 

m: 


12 max, 10 





TAA310 
A.F. PREAMPLIFIER 


The TAA310 is a monolithic integrated circuit designed for use as an a.f. high-gain 
preamplifier, with a very low noise figure (<4dB) and a high voltage gain of at least 
90 dB. Because this gain can be achieved at a low load impedance (1 k9) and the 
input impedance is high, the TAA310 is specially suited for the recording and play - 
back amplifier in tape recorders. 








QUICK REFERENCE DATA 





Supply voltage 
Voltage gain 
Noise figure 
Input impedance 


VB nom. +7 V 
Gy typ. 100 dB 
F < 4 dB 
zi typ. 20 ka 




















70 °c | PACKAGE OUTLINE Dimensions in mi 
XALO (TO-74; reduced height) 
Ë 
x ia 3 
50 
FS 
H 
a 
- === 
2 v en 
' 
| 2a 
6 dB 
10 dB 
50 df Pins 1 and 6 are not connected 
10 mW CIRCUIT DIAGRAM 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) CHARACTERISTICS at Tamb = 25 °C 
Voltages D.C. current gain 
max. v of first transistor 
max. v 110 = 100 #A; V10-7 = 0 hFE > 40 
max. v 
max. v Input impedance at f = 1 kHz 
max. v 
110 = 100 HA; Viy-7 = 0 
max. v ad HA; V10-7 zi typ. 20 Kì 





z 8 Saturation voltage 
The pins 3, 4, 5 and 10 must never have a negative potential with respect topin2 BE 



































































































































































































































































































































Gia. of output transistor at 13 = 7 mA Va-zaar {YP £ My 
Currents Voltage in Gy 5 03 aB 
13 max. 20 mA 
17 max. 3 mA Noise figure 
-1g max. 10 mA - typ. 2.5 dB 
Rs = 0 to 15000 yp. 2. 
-i9 max. 10 mA d oom Be < 4 a 
ho max. 10 mA 
ly max. 3 mA Ourput voltage at drot = 10% Vo(rms) WP. 2v 
Total power dissipation Cut-off frequency (-3dB) fe > 15 kHz 
pe D.C. collector voltage 
fasa of output transistor at Ig = 200 pA v. typ. 3.8 V 
160 has 3.4t04.2 V 
Test circuit for measuring Gy, F, Vo(rms): fe and V3-2 at Vy =7 V — 
100. | 
@ at 
0 
25 +60 +75 
i —> Tamb (°C) 
Temperatures 
Storage temperature Taw -20 to +80 °C 
Operating ambient temperature Tamb -20 10 +75 °C 
1) Limiting values according to the Absolute Maximum Syst s defined in IEC 
publication Lit, 
APPLICATION INFORMATION 
Practical tape-recor aplifier with a TAA310. 20 
AG, frequency response curve of taperecorder 
(dB) pre -amplifier during recordi 
rT + {r _| goin ot IkHz is 64d id me 
y J = 
10 t z = 
— typ 
5 ca 
0 o - 
Switch in 
play-back 
-5 
position kiss = 
[Jee —10 2 5 = 5 2 $ i 5 
10 10? 10% 10t 10° 
—> f (Hz) 
a 20 - -r — 
pA frequenc) curve m 
Data for use as recording amplifier (measured at f = 1 kHz) (aB) pete Aerde ed 
Voltage gain 6442 dB t 5 Siecle ee: 
Frequency response (see page 6) = = 
Distortion at Vo(rms) = 0-5 V dor © 0.5 % 10 — 
Volume control range typ. 75 dB 
Signal handling > 20 mV R HE- [ 
Gain variation iim oss = k = 
at Vg decreasing from 7 to 5 V Ac, typ. 3 eB a 
Data for use as play-back amplifier (measured at {= 1 kHz) 0 : 
Voltage gain Gy 6442 dB ; Se 5 
Frequency response (see page 6) -5 TT a 
Distortion at Vo(rms) = 0-5 V ty c oF & i HH} 
Gain variation ee | i 
at Vg decreasing from 7 to 5 V AG, typ. t a v i 5 Pr 5 m 5 10° 











OMVORMER TRANSFORMATOREN 


Uitvoering van 
omvormtransformatoren 
van verschillende 
vermogens 


De door ons gevoerde omvormertransformatoren zijn opgebouwd uit 'Permax F' en 
zijn reeds gewikkeld en ingegoten. Deze omvormers blinken uit door o.a.: 
snelle start van de oscillator 

groot uitgangsvermogen 

hoog rendement 

kleine afmetingen 

hoge temperatuurstabiliteit 

eenvoudige (print-) montage 


gunstig prijsniveau 


Door bovengenoemde eigenschappen is deze transformator byzonder geschikt voor 
gebruik bij thyristor-ontstekingen in auto's, als omvormer voor TL-verlichting 
vanuit de accu, enz. 


Door de uitvoering van deze transformator is hij eveneens geschikt voor montage 
op gedrukte bedradingen. 


Deze transformator is uitgevoerd in 6 volt en 12 volt en kan met slechts twee 
transistoren en enkele weerstanden en condensatoren tot een volwaardige omvor- 
mer worden gecompleteerd. 


Van Dam Elektronica 


Snellemanstraat 10-1l te Rotterdam 
Reguliersgracht 105 te Amsterdam 


-8 








OMVORMER TRANSFORMAT OREN 


Omvormer transformator voor 6 volt accuspanning: typenummer ZKB416/054-01PF 
Omvormer transformator voor 12 volt accuspanning: typenummer ZKB416/058-01PF 
Bouwmateriaal : Uitvoering: Behuizing: Afmetingen: Uitgangsvermogen: 
PERMAX F Printmodel Ingegoten 38x38x18 mm circa 30 watt 














Maten omvormer transformator 
type ZKB416/054-01PF en 
type ZKB416/058-O1PF 
Schaal 
45 
Wikkellingen en aansluitingen: 
wikkeling draaddoorsnede Ø mm begin/ wikkelingen stift soldeerzijde 
nummer: bij 6V bij 12V einde bij 6V bij 12V nr 
begin (3) Q 12 
g 0,5 0,5 ame | T E 
begi o o 1 +8 y 
egin 
Ez Tye a 10 20 4 
begin 0 o 4 
= Bye %6 imas 10 20 5 
2 
begin o o 5 
IV 0,5 0,5 ; 
einde 7 $ F 1M 10 
begin o o 7 
u ien %2 aine 590 55 10 


Technische gegevens: 








accuspanning 6 volt 12 volt 
uitgangsspanning 300 volt 300 volt 
uitgangsvermogen ca. 30 watt ca. 30 watt 
werkfrequentie ca. 2 kHz ca. 2 kHz 
gelijkstroomweerstand van de ingangswikkeling II/III 0,152 0,20 
gelijkstroomweerstand van de uitgangswikkeling V 152 15Q 
testspanning (f=50lz) tussen I-IV en V ok kV 25 kV 
Schakeling voor 6 volt accu: Schakeling voor 12 volt accu: 
1802 5,62 18022 122 





De aangegeven waarden 
zijn slechts richtwaar- 
den; afhankelijk van 
de toepassing dienen 
deze te worden aange- 
past. 


300 Va 300 Va 


























PLASTIC mW MRTL MC700P/800P series MOTOROLA (MA) 


MC767P - MC867P JANUARY 1969 


The MC767P/867P Quad Latch is designed for use in 

any application requiring temporary storage. A common 

(Doe 2&1 (9) enable line allows only the desired information to be 

o “clocked in.” When the level of the enable line is high, 

the output of each latch will be synonymous with the data 

1a1 (9) input to that latch. When the enable line level goes low, the 

4 output will remain at the previous level, independent of 

any changes at the input. The MC767P/867P is available 
in a 16-pin dual in-line plastic package. 











(ES 
oort 


(1) D2 6 
9 7 G2 (9) 
8 Q2 (9) 


TRUTH TABLE 





(1) D3 9 
9 10 G3 (9) 


11 a3 (9) 
(1) D4 16 
x 15 G4 (9) 


tpd(avg)” = 50 ns typ 
Pp = 110 mW typ 


= ton* toft 
2 


14 Q4 (9) 





“Avg tod 


Number in Parenthesis indicates Loading Factor. 


1/4 OF CIRCUIT SHOWN 




















TYPICAL RESISTANCE VALUES 
R1 = 1.5 k, R3= 7502 
R2=3.6k 





zi 
PLASTIC mW MRTL 



























































































ELECTRICAL CHARACTERISTICS EE 
Test procedures are shown for only one @ Test (Volts) 
latch. The other latches are tested in the Temperature | Va | Von [Voor | Vow | Vec 
same manner. f oc 0.850 | 1 40 | 0-500 | 3.60 
MC867P | +25°C 0.500 | 1 80 | 0.460 | 3.60 
l +75°C 0.710 | 1.80 | 0.400 | 3 60 
{ +15°C| 0.865 | 0.865 | 1 40 | 0475 | 3.60 
) MC767P | +25°C| 0.450 | 0 uso | 1.80 | 0.460 | 3 
L-ssecfra ooo [0,000 [1.80 0 aso | 3.60 
} MC867P Test Limits MC767P Test Limits TEST VOLTAGE 
a | mt ic Liet Toa | APPLIED TO PINS LISTED BELOW: 
Characteristic Min | Max | Min [Max | Unit | Min [Max | Min | Max | Min = | unit | Vin | Von | Yaor} Von | Yee | Gnd 
Input Current 140 | - no | zadel - 150 150 - 150 | „Ade 3 im - 13 4,5 
- | 280 260 | wade] - | 300] - | oj - | 300 | waa] s s aa 4 
‘Output Current =1 28 120| - |maAde]-1.28] - [-1 26 1.28] - [made] 3,5 1 14 4 
-128| - [x20] - | madef-128 -128| - | -128 made} 5 | 2 = -| 5 34 
Saturation Voltage - | 20] - ik mvde | 7 | = | 230 | - [320 aya af- = is 3a 
: Ti cote AE tals get: E kaea 
Power Supply TEJE — [maa] - et (Se laa = | ze im 13 1,5 
Drain Current 
ó 4 Pulse g 
® | on 
Switching Times TE TE - | os z 15 - | as Ta 5 nj 4 
- 70 - | - 10 | 1 - | 
oo | - | - of beet Os P| 2 N | 
- | 60 t = 60 1 2 = ' 
—1 ml = 






























































Ground inputs of latches not under test. Other pins not listed are left open 
“A negative pulse from Vin to ground is applied to pin 5, then 2.0 ms later a Positive pulse from ground to Vi, IS applied ty pin 3 for measurement of Veg on pin 1 
**A negative pulse from Vin lo ground is applied to pin 5, then 2.0 ms later a positive pulse fr 





in tu ground 1s applied tu pin 3 for measurement of VEE on pm 2 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


TPin TPout 






die 
500 FARN Ae 


Input Pulse 


® t= 1.0 MHz 


ty = t= <10 ns 


ol 


%MC817 





to+a+ 


Uw leverancier: Van Dam Elektronica - Rotterdam — Amsterdam 


MOTOROLA Semiconductor Products Inc. 
iks 











































Voor deze nieuwe teller gelden de volgende specificaties: 


telfrequentie van DC tot 10 MHz. 
noodzakelijke spanningsvorm telingang: blokvormig. 


stroomverbruik: +3,6 volt: circa 90 mA. 
+33 volt: circa 3 mA. 
+120 volt: circal,8 mA. 


reset 


toelaatbare ingangsspanningen: ingang (punt 27) +3,6 volt (factor 5). 
+3,6 volt (factor 6 
geheugen (punt 20) +5,6 volt (factor 2 


punt 28 


TIENTELLER MET GEÏNTEGREERD BUFFER*GEHEUGEN 


Na een teller met een elektronisch geheugen, opgebouwd uit discrete componenten, 
hebben wij nu ook een teller met een geintegreerd buffergeheugen ontwikkeld. 
Hierin wordt gebruik gemaakt van de nieuwe geïntegreerde schakeling MC 767P van 
Motorola, waardoor voor het geheugen nog slechts 15 i.p.v. 80 soldeerpunten 
aanwezig zijn. Bovendien zijn betere specificaties mogelijk, doordat vanuit 

het geheugen geen stroom meer wordt toegevoerd aan de tienteller; dit geeft 
betere specificaties voor de maximaal toelaatbare telfrequentie. De aanslui- 
tingen van deze nieuwe teller komen volledig overeen met de in onze technische 
documentatie deel 1, blz. 9-10 beschreven uitvoering. 


 @ 


beschikbare uitgangsspanningen: teller (punt a ca. 1 V. (factor 7). 


nixiedriver (pt.3-12 
printafmetingen: 100 x 70 mm, materiaal: glasvezel. 


geschikt voor gebruik 31 polige connector en printgeleiders. 


ca.33 V. (max. mA). 


Opmerking: bij de opgegeven beschikbare stroom van de nixiedriver is het stroom- 
verbruik van de nixiebuis buiten beschouwing gebleven. Deze stroom van mA is 
derhalve beschikbaar voor extra (decimale) sturingen. 
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Van Dam Elektronica — Holland 
Aansluitingen. 
punt 31 gaat naar massa. punt 30 gaat naar +3,6 volt. 


@ punt 28 gaat naar de reset van de tijdeenheid en van de andere tellers. 
punt 27 gaat naar uitgang vorige teller of uitgang van de tijdeenheid. 
punt 26 gaat naar de ingang van de volgende teller of overbereik-indicator. 
punt 20 gaat naar doorgeef punt tijdeenheid of via druktoets naar +3,6 volt. 
punt 13 gaat naar +120 volt. punt 12 gaat naar O van de cijferbuis. 
punt 11 gaat naar 1 van de cijferbuis. punt 10 gaat naar 2 van de cijferbuis. 
punt 9 gaat naar 3 van de cijferbuis. punt 8 gaat naar 4 van de cijferbuis. 
punt 7 gaat naar 5 van de cijferbuis. punt 6 gaat naar 6 van de cijferbuis. 
punt 5 gaat naar 7 van de cijferbuis. punt 4 gaat naar 8 van de cijferbuis. 
punt 3 gaat naar 9 van de cijferbuis. punt 2 gaat naar anode van cijferbuis. 
punt 1 gaat naar +33 volt en -120 volt van de voeding of andere tellers. 
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SILICON CONTROLLED SWITCH 


The BRY39 is a planar p-n-p-n switch in a TO-72 metal envelope, intended as driver 

for numerical indicator tubes and other switching applications. 

It is an integrated pnp-npn transistor pair of which all electrodes are accessible, 
` The collector of the n-p-n transistor is connected to the casc, 





QUICK REFERENCE DATA 





P-N-P transistor 





Emitter-base voltage (open collector) -VEBO max. 70 V 
N-P-N transistor 

Collector-base voltage (open emitter) Vego max. 70 v 

Emitter current (peak value) si =lEM max. 500 mA 
Total power dissipation up to Tamb = 25 °C Piat max. 250 mW 
Junction temperature Tj max. 150 °C 
Forward on-state voltage 

IA = 50 mA; IG = 0; Rag = 10 kR VAE < 1.4 V 
Holding current 

IG = 10 mA; -Vpp = 2 V; Rpp = 10 kR ly < 1,0 mA 
‘Turn on time leni < 0.25 us 
Tum off time tq < 5.0 us 








MECHANICAL DATA 


Collector connected to case 
VO-72 


Dimensions in mm 


0.487" 


I 





| | 
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MEANING OF SYMBOLS, used in the schematic presentation of the S.C.S. 


Accessories available: 56246; 56263. 








2 transistors equivalent circuit on ENE EEEE 
n-p-n transistor + p-n-p transistor 
©] (anode) 
p-n-p transistor Ca (Da) 
(anodegate) 
by(c3) n-p-n tronsistor 
(eathodegate) 
S, symbol 
a=anode(emitter of p-n-p transistor) 
CHARACTERISTICS Tj = 25 0C unless otherwise specified 


INDIVIDUAL N-P-N TRANSISTOR 


Collector cut-off current 


VCE = 70 V; Rgg = 1) kQ ICER < 100 nA 

VCE = 70 V; RBE 109; Tj = 150 °C IGER < 10 pA 
Emitter cut-off current 

Ic = 0; Vgg = 5 V; Tj = 150 °C iso < 10A 


BRY39 





RATINGS (Limiting values) !) 











Voltages 
Collector-base voltage (open emitter) VBO max. -70 702) v 
Collector-emitter voltage (RBE = 10 K9?)  VorR max. 702) v 
Collector-emitter voltage (open base) VeEO max. -70 v 
Emitter-base voltage (open collector) Vego max. -702) 53) v 
Currents 
Emitter current (d.c, ) IE max. 100 -100 mA 
Emitter current (peak value) 

tp S1 ms; 6 <0.05 IEM max. 500 =500 mA 
Collector current (d.c.) Ic max. 50 mA 
Collector current (peak value) lcm max. 1004) mA 
Power dissipation 
Total power dissipation up to Tamb = 25°C Prot max. 250 mW 
Temperatures 
Storage temperature Tog -65 to +200 PC 
Junction temperature Tj max, 150 °C 
THERMAL RESISTANCE 
From junction to ambient Rthj-a = 


0.5 a) 





1) Limiting values according to the Absolute Maximum System as defined in IEC 
publication 134. 


2) In numerical indicator tube driver circuits higher voltages are allowed, provided 
the collector current does not exceed a d,c. current of 1 mA. 


3) In numerical indicator tube driver circuits higher voltages are allowed during the 
discharge of a capacitor of max. 390 pF, provided the charge does not exceed 
50 nC and the current is limited to 150 mA, 


4) During switching-on, the device can withstand a discharge of a capacitor of max. 
500 pF. This capacitor is charged, when the transistor is in cut-off condition, 
with a collector supply voltage of 160 V with a series resistance of 100 k2, 


CHARACTERISTICS (continued) 
INDIVIDUAL N-P-N TRANSISTOR 
Saturation voltages 

Ic = 10 mA; Ip = 1 mA 
D.C. current gain 

IC = 10 mA; Vor = 2 V 
Transition frequency 

Ic = 10 mA; Vcg =2V 

Ig = le = 0; Vcg = 20 V 


Emitter capacitance 
Ic = Ie = 0; Veg = 1 V 


Tj=25 °C unless otherwise specified 


500 mV 
900 mV 


VCEsat < 
VBEsat < 


hpg > 50 





25 pF 


INDIVIDUAL P-N-P TRANSISTOR 
Collector cut-off current 


Ig = 0; -VCE = 70 V; Tj - 150 °C 








=lcKo < 10 HA 
Emitter cut-off current 

IC = 0; -Vg = 70 V; Tj = 150 °C 
D.C. current gain 

IE = 1 mA; VCB = 0 





-1EBO < 10 pA 


lige 0.25 102,5 
COMBINED DEVICE 
Forward voltage at RBE = 10 kQ 
Ta = 50 mA; IC = 0 
I, = 50 mA; Ig = 0; Tj = =550C 
IA= ImA;I¢=10mA 
Holding current at Rgg = 10 k? 
Ic = 10 mA; -VBB = 2 V 


VAE 
VAE 
VAE 


14 v 
19 V 
1.2 V 


0.1 tol.0 mA 





BRY 39 


CHARACTERISTICS (continued) Tj = 25 °C unless otherwise specified 
SWITCHING TIMES see also page 6 
‘Turn on time when switched from 
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Op de navolgende pagina's zijn verschillende schakelingen opgenomen 
met de BRY 39, waarvoor qua mogelijkheden én qua prijs een groot aan- 
tal interessante toepassingygebieden aanwezig is. Ook bij modelbestu- 
ring leent deze thyristor-tetgode zich voor interessante experimenten. 
Deve documentatie bestaat uit den volledige overdruk uit "Application 
Information" nummer 325 en vol. Al nr. 1, 1966-1967 en is ons beschik- 
buar gesteld door N.V. Plilips' Gloeilampenfabrieken te Eindhoven. 


Van Dam Elektronica 


Snellemanstraat 10-11 te Rotterdam 
Reguliersgracht 105 te Amsterdam 


current flow through this junction, «, and a, being 
respectively functions of the currents through the 
n-p-n and the p-n-p transistor, 





Fig. 1. (a) Schematic representation of the structure of SCS 
‘Type BRY 19; (b) its symbol and electrode designations. 


In the base region of the n-p-n transistor the 
equation 


(aye = aala + la + lo, u) 
and in the collector region the equation 
(i — tala = dele + Tor @ 


describing the recombination of charge carriers, 
must be fulfilled. From eqs (1) and (2): 





uta 
Tm 








@) 


As a rule the first termis so small with respect to the 
others that cq. (3) may be simplified to: 


BRN a, a 





ta, 


As long as voltage Ve exceeds Va, junction J, is 
reverse-biased so that the p-n-p transistor is cut off 
and 1, becomes negligibly small. The second term 
of eq. (4) can then be disregarded and the SCS 
operates as a normal n-p-n silicon planar transistor 
with emitter E, base Band collector C (see Fig. 2). 


Ca | 


Fig. 2. Fquivalent circuit of an SCS in the case of Ve > Va- 





If, now, a current pulse +1, is fed into the base, 
which is normally negatively binsed, the resulting 
collector current will raise the voltage drop across 
the collector resistor Re, so that Ve decreases. As 
soon as Ve falls below Va, the simple equivalent 
circuit of Fig.2 is no longer applicable, because 
the diode formed by the anode-collector junction 
Jy is then forward biased ; the sum of a, and z, now 
exceeds unity so that the second term of eq. (4) 
becomes positive. The p-n-p transistor formed by 
the anode, collector and base of the SCS is then 
rendered conductive as shown in Fig. 3. The current 
passing through this transistor flows back into the 





Fig. 3. Equivalent circuit of an SCS in the case of a > Vo 


Circuit Logic with Si 
Controlled Switches 


D.J. G. Janssen* 


icon 
BRY 30 


Equations governing the movement of charge carriers in the nep-n-p struc 
ture of a silicon controlled switch are given and its electrical behaviour is 
described, comparisons being drawn with the operation of more familiar 


semiconductor des 


To illustrate the wide range of applications of the silicon controlled sw 
a mumber of circuits are taken up: these inchide ring counters, driving ci 


vices such as thyristors and transistors. 
h, 








cuits for numerical indicator tubes and print-out devices and several gate 


circuits. 


Introduction 


A silicon controlled switch, of which the BRY39 
is a typical example, is a p-n-p-n semiconductor 
device that structurally resembles a small thyristor, 
except that all four electrodes are accessible. Fune- 
tionally it is comparable to a low-power transistor 
combined with a holding circuit. As will beshown, 
the interaction and accessibility of the four elec- 
trades opens new and advantageous ways to the 


Structure and Operating Theory 


Fig. la shows, schematically, the internal structure 
and Fig. 16 the conventional symbol and electrode 
designations of a silicon controlled switch (abbre- 
viated “SCS"): emitter E (sometimes called cath- 
ode), base B (sometimes cathode gate), collector C 
(sometimes anode gate) and anode A 

For explanatory purposes, the structure shown 
may be taken to consist of a first (n-p-n) transistor 


* Philips Elcoma Division, Central Application Laboratory, 


base of the n-p-n transistor, so that the original 
base current | Jy is augmented. This raises the 
collector current Ie which — by virtue of the in- 
creased base current of the p-n-p transistor — leads 
to a further increase of the current flowing through 
the SCS. This process continues until the collector- 
to-emitter voltage and the anode-to-emitter voltage 
have reached their saturation values and the SCS is 
in the on state. 

Since the current that keeps the n-p-n transistor 
in the on state is supplied by the p-n-p transistor, 
the SCS remains in this state after the positive-going 
base current pulse has ceased. Eq. (4) reveals that 
the value of Z4 which is required to keep the SCS in 
the on state (termed the holding current J,) depends 
‘on the external reverse base current —Zy, It can be 
derived from this equation that the condition for 
keeping the SCS in the on state is: 


an) 


For most practical purposes the holding current of 
the SCS Type BRY39 may be taken to be: 


Jy > Ue — 50g) /20. © 


Because the ON state is maintained by the anode 
‘once a short driving pulse has been applied to the 
base (usually via a capacitance), an SCS might be 
considered as a transistor incorporating a holding 
circuit, no continuous driving current being requir- 
ed to keep it in the on state. This use of the anode 
as a control electrode explains why the output signal 
of an SCS is commonly taken from the collector. 
‘The common procedure to return the SCS to the 
orr-state is to reduce I, temporarily below fy, To 
this end a negative voltage is usually applied to the 
anode so that the direction of 74 is momentarily 
reversed. The anode-collector junction J then be- 
comes reverse-biased after about 0.1 ys and the 
situation represented in Fig. 2 is restored. The base 
being negatively biased, an n-p-n transistor with 
reverse base current is thus obtained, which is com- 


© 





n> (e- 





Basic Circuits 


Although the variety of circuits in which the BRY39 
can advantageously be used precludes giving an 
exhaustive survey, those discussed below may suf- 
fice to indicate its versatility. 

It should be recognised that, except in the circuits 


ae 


performance of many switching and logie opera- 
tions for which two or more active elements would 
otherwise be needed. Fairly large currents can be 
switched, and the simplicity of the circuits makes 
for economy as well as reliability. Before going into 
circuit details, the operating theory will be discussed. 
with reference 10 structure and the movement of 
charge carriers across the several junctions, 


with emitter E, base B and collector C and a second 
(p-n-p) transistor the emitter, base and collector of 
which are formed by electrodes 4, C and B respec- 
tively. 

Two steady states are possible, and in both equi- 
librium is maintained by a leakage current across the 
‘common junction J‚. Moreover, a fraction ay, of 
the emitter current and a fraction #,/, of the anode 


Eindhoven. 1 


pletely cut off within a few microseconds, The sum 
of these two intervals is termed the “turn-off time”, 

By analogy with the procedure applied to thyris- 
tors designed for gate turn-off, it might be supposed 
that an alternative way to return the SCS to the 
OFF state would be to raise the negative base 
current —J, until the current left for driving the 
n-p-n transistor became insufficient. This method is 
impracticable, however, because the voltage drop 
produced by —Iy across the internal base resistance 
would usually exceed the permissible maximum of 
—5 V across the base-emitter junction Jy. 





Fig. 4. Circuit configuration which allows the SCS ta be 
switched off by raising the collector current 


There is, however, another method of switching 
off an SCS, namely by raising the collector current 
Te. For practical reasons this is feasible only if a 
suitable resistor Ry is included in the emitter cir- 
cuit, as shown in Fig. 4. As long as anode current 
still flows, the emitter current will remain almost 
constant, equalling the difference between the sup- 
Ply voltage and the substantially constant anode-to- 
emitter saturation voltage, divided by the resistance 
Ry. The collector current can thus be increased at 
the expense of the anode current until the latter 
drops below the holding value and the SCS is 
switched off. 


of Figs 5 and 13, the component values are to be 
considered as merely directive, no attempt having 
been made to render the designs optimal. In fact, the 
optimum design is usually governed by external 
conditions which differ from case to case, such as 








required speed and expected deviations of the 
supply voltages and input signals from their nomi- 





nal values. The circuits shown can easily beadapted 
to these variations. 


Ring Counter with Numerical Indicator Tube ZM1000 
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temporarily overcome and the SCS is switched on, 
anode current being supplied via capacito? C3, 
Since the current flow through resistor R, is i 

sufficient to maintain the SCS in the switched-on 
condition, the period of conduction depends on the 
charging time of C3. As the charge increases the 
anode current decreases, eventually falling off to a 
value at which conduction can no longer be mai 
tained in the SCS; at this point, therefore, the SCS 
switches off and the capacitor C, discharges via R,- 
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Fig. 6. Pulse shaper for driving the ring counter of Fig. 5. 


‘The desired output signal is taken from the collec- 
tor, at which a negative-going pulse of almost 
constant amplitude, equal to the supply voltage 
minus about 0.2 V, appears; its duration is equal 
to the period of conduction of the SCS, which is 
governed by the time constant #,C, and to some 
extent by the holding current of the individual SCS. 
The larger the time constant, the longer the pulse 
duration and the lower the maximum repetition 
Frequency will be. 

Reset Pulse Generator 

‘The circuit of Fig. 7 supplies a suitable pulse for re- 
setting the previously described ring counter to zero 
after its indicator tube has been darkened. An im- 
portant feature of thiscircuit is that, once the switch 
has been closed, spurious impulses due to contact 
bounce have no effect; a single output pulse of fixed 
shape is produced, with which all decades of the 
counter can be reset simultaneously. 

Upon closure of switch Sw, as soon as capacitor 
C is charged, the SCS is switched on by the current 
flowing into its base. The capacitor then rapidly 
discharges via the SCS and its emitter resistor Ry. 
across which a positive-going reset pulse of the re- 
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Fig. $. Ring counter with numerical indicator tube ZM1000 (0 


£5% and Vee = 12V +15%0, 














Fig. 7. Circuit producing a pulse for simultaneously resen 
a number of darkened decade ring counters to zero en 


quired duration is produced. This pulse subsequent- 
ly decays to a very low value determined by the 
ratio of Ry and R, and ceases completely when the 
switch is released. 


Ring Counter without 

Numerical Indicator Tube 

In some cases a decade counter is required which 
need not display the number of pulses on a numeri- 
cal indicator tube. Such a counter may, for example, 
be used for driving a control circuit for a numerical 
print-out device (see p. 8). In that case the circuit 
of Fig. 5 may be simplified as indicated in Fig. 8. 

‘Comparison with Fig. 5 shows that the indicator 
tube has been replaced by ten resistors (Rio to R,,) 
inked tw a common supply line. To ensure that the 
collectors of the SCS's remain positive with respect 
to their anodes, even in the event of a heavy external 
load, this line should be connected to a +24V 
source; if the +12 V line were used, an SCS might be 
wrongly switched on via its internal “p-n-p tran- 
sistor”. 

Negative-going pulses can be taken from the 
terminal points 0, 1, 2,. 
amplitude at any of the terminal points to about 
11 V, a combination of a clamping diode and a 
10 KN resistor may be connected between the rele- 
vant terminal point and the +12 V supply line; 
the output pulse should then be taken from the 
junction of the diode and its resistor (cf “carry 
output” in the circuit of Fig. 5). 

The voltage dividers formed by Rio, Rie and 
Ryo, and by Rx, Ra: and Ry, and so forth have 
been so dimensioned that high pulses appearing on 





Sand 9. To limit the 2 


‘The SCS Type BRY39 makes it possible to build 
ring counters with numerical indicator tubes that 
are simpler and less expensive than the usual designs 
based on bistable multivibrators (flip-flops). This 
is clearly shown by Fig. 5. giving the circuit diagram 
of one decade of such counter. The component val- 
ues have been so chosen that no stringent require- 
ments are imposed on the amplitude and duration 
‘of the input pulses or the constancy of the supply 
voltages. 

To explain the operation of this circuit the SCS 
denoted by So will be assumed to be in the ON state, 
the cathode 0 of the indicator tube being lit. The 
anode and collector of So are then at a low potential 
(about {1V and +02 V respectively), whereas 
the collectors of the other SCS's have potentials that 
may range from +15 V to +120 V, depending on 
the probe currents of the relevant cathodes of the 
Indicator tube and the leakage currents of the SCS's, 

If, now, a negative-going pulse of about 12 V is 
fed to the input, the anode voltage of So (and ob- 
viously also that of the other even numbered SCS's) 
will momentarily drop fo about —S V. As a result, 
Sy is switched off, and after about 2 ys (the turn- 
off time of the SCS) the current of the indicator tube 
is thus prevented from flowing through So, This 
current will therefore flow via C‚ into the base of 
S, so that the latter is switched on. 

The collector voltage of Sy at first increases 
suddenly owing to the voltage drop across Rio, then 
rises exponentially towards a value equal to the 
difference between the supply voltage of the indica- 
tor tube and its maintaining voltage. Once cathode 
1 of the indicator tube has taken over the glow 
discharge from cathode 0, the collector potential of 
So continues to rise, but at a much lower rate, to a 
potential dictated by the probe characteristic of 
cathode 0. (It should be kept in mind that the base- 
emitter diode of S, maintains the lower end of 
capacitor Cio almost at earth potential.) 

Although the input pulse also reduces the anode 
voltage of the odd numbered SCS's, this does not 
prevent S, from being switched on; the circuit has 
been so dimensioned that the anodes do not at first 
drop below about +6 V. 

Once S, is switched on, its collector potential 
drops to about | 0.2 V and its anode potential to 
about +1 V, as does the anode potential of the 
other interconnected, odd numbered SCS's; the 
anode potential of the even numbered SCS's, how- 











the +24 V supply line when one SCS is switched on 
will not interfere with any other SCS. 








ever, rises to | 12 V. The collectors of all SCS's, 
except the one that is switched on, again assume 
high positive potentials, governed by the probe 
characteristics of the several cathodes of the nu- 
merical indicator tube, The next pulse will therefore 
switch S, off and S, on, and so forth. Connection 
of the odd and even numbered anodes to alternate 
lines thus ensures that — even with fairly wide tol- 
erances on the duration of the input pulse — the 
correct SCS will always be switched on. 

At the tenth pulse S, is switched off and S is 
switched on again. As a result, the voltage of cath- 
ode 0 drops rapidly to about +0.2 V. The potential 
of the carry output terminal, which is normally 
+12 V owing to the presence of clamping diode D,, 
then also drops to about +1, A well-defined 
carry output signal is thus provided which can ad- 
vance a following, identical decade counter one step. 

The supply voltage Van of the numerical indica- 
tor tube should be 180 V +5%; the required supply 
voltage Vee for the SCS’s is 12 V4.15%. Provided 
the various comporints are given the values quoted 
in the caption of Fig. 5, the amplitude of the nega- 
tive-going input pulses is allowed to range from 
0.15Vee 10 12SVec: their duration and interval 
should be at least $ us and 20 us respectively. (A 
convenient pulse shaper is described in the follow- 
ing section.) 

To clear the memory and darken the 
tube, the common emitter line of the St 
mentarily interrupted by means of switch Sw, so 
that its potential rises to about +4 V and any pre- 
viously switched-on SCS becomes non-conducting. 

To start the ring counter, cathode 0 of the darken- 
ed indicator tube can be Tit by feeding a single posi- 
tive-going pulse to the reset terminal. A circuit for 
originating a suitable pulse with the aid of a push 
button switch is described on p. 6. 


Pulse Shaper 


Fig. 6 shows the circuit of a pulse shaper suitable 
for supplying input signals to the ring counter 
described above, A positive-going pulse fed to the 
base of the BRY39 gives rise to a substantially 
square-wave pulse of fixed amplitude and duration 
at the collector. 

In the quiescent condition the base is biased 
to the emitter potential, O V, and the SCS is 
switched off. In response to a positive-going pulse 
fed to the base vin capacitor C,, the initial bias is 











Pulse Gate Circuits 


The BRY39 lends itself particularly well to use in 
synchronous gating; that is, in carrying out switch- 
ing and logic functions that are to be coordinated by 
a train of clock pulses. A synchronous gate reponds 
only when a clock pulse is presented to it concurrent- 
ly with the required levels at its input terminals, The 
shape of the output pulse need not depend on that 
‘of the input (which may be degraded), as is usually 
the case in non-synchronous gates; with the aid of 
the clock pulse, output pulses of well-defined, uni- 
form amplitude and duration can be obtained, 

In the gate circuits to be described, input pulses 
are applied to the collector and clock pulses to the 
‘emitter of the SCS, output pulses being taken from 
the anode. Thus negative-going pulses of about 12V, 
supplied for example by the previously discussed 
ring counters, afford a suitable input (without need- 
ing to be inverted), and the output of the gate is it- 
self suitable for driving such a counter. 


Simple AND Gate 


‘The operation of the simple gate circuit shown in 
Fig. 9 may be explained as follows, Negative-going 
clock pulses reducing the relevant line voltage from 
-L12 V to zero are applied to terminal /. If, during 





Fig. 9. Simple synchronous AND gate. Negstive-going clock 
pulses applied to / and input signals applied to 2 produce 


square-wave output pulses at 3. 
R, 10kO Cy Opr 
R, IQ Cy 10 pF 
Ry IO 


the presence of such a clock pulse, a negative-going 
input signal is fed to terminal 2, all conditions are 
fulfilled for switching on the SCS. The resulting 
anode current flowing through R; lowers the poten- 
tial of terminal 3 giving rise to a negative-going 
square-wave output pulse that persists until the end 
of the clock pulse, 






































Capacitor C, limits the feedback introduced by 
the anode resistor Ry. 


AND Gate with Additional Delayed OR Input 


‘The gate circuit shown in Fig. 10 is provided with 
an additional or input and incorporates a delay 
network. If a zero level is applied to any of the 
diodes D,, D} or Ds, a potential of about 6 V 
appears at the upper end of capacitor C,, so that 
diode D, is reverse-biased and has no effect. The 
operation of the circuit is then identical to that of 
Fig. 9, and provided a clock pulse is applied to input 
1, an input pulse fed to terminal 2 will result im an 
output pulse. 








R, ko 


Cy 180 pE 
Cink 
NOP 


Hf, on the other hand, a positive d.c. level of 12 V 
is applied to all diodes D,, D, and Dy, diode D, will 
be forward biased. A negative-going input pulse 
applied to terminal 2 will therefore be passed by 
this diode and absorbed by capacitor C+, so that it 
no longer has any effect. 

‘The network R,C, introduces a delay to ensure 
that a change of the de. level has no efect until the 
following clock pulse has appeared. 





AND Gate with Additional Delayed ANO Input 
In the circuit of Fig, 11, which is similar to that of 
10, the diodes D,, Dy and Dy are reversed so 
that the d.c. input forms an AND function. Input 
pulses fed to terminal 2 will have effect only if alf 
d.c. inputs have zero potential and no input is at a 
potential of +12 V or more. 








ducting so that these clock pulses have no effect. 
However, after the dic. input voltage is made to 
drop to about zero (I-level) and the corresponding 
capacitor (e.g. Cao) is discharged, the diode be- 
‘comes non-conducting, Owing to the incorporated 
delay the required SCS is not switched on until the 
next clock pulse occurs. 

Almost the entire current of the switched SCS 
(about 30 mA) then flows into the base of the tran- 
sistor associated with it; the transistor is thus 
bottomed and energises the corresponding coil of 
the print-out device until S, returns to the ON state. 

The Jast'two stages of the circuit can control the 
“add” and “non-add” coils of the print-out device. 
After the number to be recorded has been printed 
out in its entirety, a negative-poing pulse fed to the 
corresponding terminal will directly switch on the 
SCS marked Szo or S», so that the “add or “non- 
add” coil of the printer is energised. 

The diodes Do to Dy, safeguard the transistors 
against voltage surges that are apt to be produced 
across the energising coils when they are switched 
off. 

‘The circuit can produce energising pulses of up to 
about 300 mA with a duration of 35 ms, as required 
for the less sophisticated types of print-out devices. 
IC a faster print-out device is used, requiring ener- 
gising pulses with a duration of only 1 ms, the 
transistors (TR, to TRz,) can be dispensed with 
and the coils may be taken up directly in the anode 
circuits of the SCS's. And if the energising current 
required is also smaller (for example 100 mA), the 
circuit can be further simplified by incorporating the 
coils directly in the collector circuits of the SCS's. 
In both cases, of course, other appropriate changes 
must be made in the control circuit. 











Numerical Display Unit with Memory 


Parallel digits, representing information from a 
computer or calculator, are often displayed on a 
bank of numerical indicator tubes (such as the 
ZM1000), each tube presenting the digit of one 
decade. A circuit for coutzolting one such tube in 
ap output display bank is shown in Fig. 13. The 





Fig. 13, Numeric } display unit with memory (optimum 

design for Vay = 180V | 5% and Vec = 12 V 45%). 

R, IKO U Ra Type 232257490002 
R, BIKA 15%, 

Riekie 62 kid £5: 
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Fig. 11. awn gate similar to that of Fig 9, but with additio- 
mal delayed Am input. 


R, ko R, iora Ci 180pF 
Ri GERO Ry ika nk 
R, ioko Ra iko C180 pF 
Control Circuit 


for Numerical Print-out Devices 

Fig. 12 shows a circuit designed for driving a nu- 
merical print-out device. Apart from the “add” and 
“non-add” stages, only the first and the last of the 
ten stages for energising the coils 0 to 9 of the print- 
out device are shown. (For printing-out the comple- 
mentary digits, as frequently required, the stages 0 
to9 should obviously be connected to the coils 9 to 
O respectively.) 

‘The operation of the circuit resembles that of a 
monostable multivibrator, with S,, which is normal 
ly switched on, governing the period. If one of the 
SCS's designated Syo to S3, is switched on, a nega- 
tive-going pulse due to the fall of its anode potential 
from +12 V to about +1 V is passed, via C; and 
Cı, to the anode of S,, causing the latter to be 
switched off. Following its initial drop, however, 
the anode potential of S, rises towards +24 V at a 
rate governed by R, and C, 2; after a short interval 
it exceeds the collector potential of +12 V and $, 
becomes conducting again, The neyative-going 
pulse due to the resulting drop in anode potential is 
then passed, via C, and C,, to the common anode 
line of S,o to Sz, and causes the SCS, which started 
the cycle, to be switched off. 

‘The input circuits for the stages governing coils 
0 to 9 are similar to those of the gate circuits dis- 
cussed earlier. Negative-going clock pules (or pulses 
which are derived from and synchronous with them) 
are fed to their common input terminal. As long as 
the level of the d.c. input terminal exceeds +12 V 
the corresponding diode (Ds to D,,) will be con- 




















SCS associated with each digit acts as a switch and 
a memory, the digit displayed remaining lit after the 
information pulse (input signal) that selected it has 
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ceased. The operation of the circuit will be ex- 
plained with reference to a display bank in which 
indicator tubes are energised in sequence until the 
entire numeral to be indicated is on display. 

‘The indicator tube to be energised is first selected 
by applying a positive-going pulse to the selection 
pulse input of the control circuit associated with it. 
This bottoms transistor TR, in the circuit of that 
tube and drives the anode-emitter voltage of all its 
associated SCS's to so low a value that none of them. 
‘can remain conducting; any previously displayed 
digit is therefore extinguished and the memory is 
cleared. At the end of the selection pulse TR, re- 
turns to the cut-off condition and the potential of the 
‘common anode line rises; at the same time, the trail- 
ing edge of the election pulse temporarily cuts off 
TR, and now the common base Tine also rises, to- 
wards +12 V. If a positive-going pulse is now pres- 
ent at one of the input signal terminals, causing the 
diode at that terminal to be reverse-biased, current 
flows into the base of the associated SCS so that it 
is switched on and the required cathode of the 
numerical indicator tube is lit. Because of the pre- 
viously described holding action of the SCS, it con- 
tinues to conduct and the cathode remains lit after 
the initial input signal has ended. 

To ensure that only the required digit is switched 
on, all diodes must normally be forward biased dur- 
ing the presence of a selection pulse; except where 
the bias is momentarily reversed by a positive-going 

put signal, (he currents through resistors Ryo 10 
R,,, will then flow through the diodes instead of into 
“he bases of the SCS's associated with them. 

‘The trailing edge of the selection pulse keeps TR, 
cut off only for a short interval determined by the 
time constant R,C. As soon as it is again bottomed, 
the common base line returns to a low potential and 
the voltage drop across the voltage dependent re- 
sistor R, positively biases the emitters of the SCS's. 
Any digit input pulse that arrives after the end of the 
circuit selection pulse therefore has no effect; it 
cannot cause an SCS to be switched or the indicator 
tube to change its indication. 
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This makes it possible to connect similar digit 
input leads of all indicator tubes in the display 
bank in common; a digit input pulse applied to the 
commoned leads will be registered only by that in- 
dicator tube the control circuit of which has also re- 
ceived a selection pulse, Moreover, the source of 
the digit input signal isnot called upon to supply 
‘current to the circuit; on the contrary, the direction 
of current flow is normally from the control circuit 
to the signal source (opposite to the dircetion of the 
arrows in Fig. 13), and at the terminal to which an 
input signal is applied it is no more than a very 
small leakage current. This makes it possible for 
one low-power transistor to drive a considerable 
number of commonly connected input terminals if 
required. 

‘The primer of the ZM1000 indicator tube need 
not be used, nor do the probe currents of the unlit 
cathodes affect the operation of the circuit. Owing to 
the emitters of the SCS's being positively biased by 
Ry, the probe currents are conducted via the col- 
lector, the base and the base resistors of each SCS 
and thence via the bottomed transistor TR, to 
‘earth without causing the base-emitter junction of 
any SCS to become forward biased. In this way 
the collector voltages are prevented from oscillat- 
ing. 

To darken the indicator tube, it is sufficient to 
apply a positive-going pulse to the selection pulse 
input while all digit inputs are at their (normal) 
law potential; this will switch off any conducting 
SCS and extinguish the indicator tube cathode asso- 
ciated with it 

The 180 V supply Vps and the 12 V supply Vec 
should be constant within 5%, The high level of 
boththeselection pulseandthe digit input signal may 
range from +4 V tò +25 V; the recommended val- 
ue is +6 V. The low level may range from —1 V to 

10.2 V, zero being recommended. The duration of 
the selection pulse should not be less than 6 us and 
that of the digit input signal not less than 5 ps; 
the input signal should be applied before the end 
of the selection pulse. 
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Using FETs To Improve 
7“ fan Mixer Circuit Performance 





By biasing the gate-to-source voltage of 

an 2N4223 (MPF102) field effect transis- 

¥ tor, at 80% of its pinch-off voltage — Ves 
= 0.8 Vp, mixer circuits can be developed 

which yield an excellent balance of per- 

formance characteristics such as shown 
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Conversion Gain 16 dB 
Noise Figure P se = 
= Image Rejection 1 
jaiii Cross Modulation — 50 mV ` (Undesired) 
05-3; En See a je ee 1 
1 1 ig 
1 1 ' 
EN 1 1 
3pF 1 1 1 
i Ca output 
HE ' i i 
OUTPUT I 
RL=509 1 € i 
INPUT 100 | 
1-9pF Ble nm + = | 
lexTel 
= saa koor | 
| 27K = | 
33pF i RFC H 
i (OnMITE type! 
i 2235 OR EQUIV.) í 
j CEAN L- =- 
1000pF + 
Nss = Yoo 
-14v +I6v Voo 
+ 
200-MHz Common-Source Neutralized RF amplifier +15 
utilizing Type 3N128 % TUBULAR CERAMIC 
Q = Type 3N128 V DISC CERAMIC 
200-MHz RF Amplifier utilizing Type 3N140 
Q = Type 3N140 
Ch, C2: 1.5-5 pF variable air capacitor: 
E. F. Johnson Type 160-102 or equivalent 
Ca: 1-10 pF potang variable air capacitor: 
JFD Type VAM-010, Johanson Type 4335, 
or equivalent 
®© Ca: 0.3-3 pF piston-type variable air capacitor: 
Roanwell Type MH-13 or equivalent 
L1: 5 turns silver-plated 0.02” thick, 
0.07”-0.08” wide copper ribbon. Internal 
diameter of winding = 0.25”; winding length 
approx. 0.65”. Tapped at 1% turns from C, 
end of winding 
L2: Same as Lı except winding length approx. 
0.7”; no tap. 
400-MHz RF Amplifier Voo=l4 v 
utilizing RCA Developmental 
Type TA7153 510 pF 
Q = RCA Dev. No. TA7153 5 









L= 1” Length, 3/16”-Dia. Brass 
or Copper Rod, Silver Plated. 


INPUT 
Rg=50 2 














200-MHz cascode amplifier utilizing Type 3N128 
Qı and Q2 = Type 3N128 
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VAN DAM ELEKTRONICA 


Snellemanstraat 10-11 bij Zwaanshals, Rotterdam - noord 
Telefoon: 010- 240812 - 243497, administratie: 010 — 245516 


Giro: 295550. Bank: AMRO-bank, Middell.str. te Rotterdam. 
Postorders en correspondentie: Postbus 3149 te Rotterdam. 


Filiaal:Reguliersgracht 105 bij Frederiksplein te Amsterdam 
Telefoon: 020 - 248967. 





WIJ ZIJN OP MAANDAG DE GEHELE DAG GESLOTEN 


In verband met de internationale leveringssituatie van elektronische componenten 
wijzen wij U erop, dat de in ons leveringsprogramma opgenomen materialen in 90% 
van de gevallen uit voorraad magazijn Rotterdam kunnen worden geleverd. Heeft U 
snel een halfgeleidertype, condensatoren, elco's, o.i.d. nodig, belt U ons dan 
onder nummer: 010-245516, 010-243497 of 010-240812. 


Prijzen van in deze documentatie genoemde componenten en onderdelenpakketten: 


Transistoren: Geïntegreerde schakelingen: 

CUS enrio niai eaan FT MD PAB AOL sncreveamerveneresrcn JF 10,00 

SNIGE soronsssrenndevvanace f 7,00 TNA SOA arend evenesee OF 6400 

RA ABrervensrsneandanvsanrs F 6,98 TAA 295) raare eins OF Gat 
TAA 310 eessonessveerververe J 7400 

Fet-transistoren: MOTELS: asvoneveesenverdnven Gr CHO) 

WEN IDD ccccesenesczecscerax Â 35520 

MIG swijcenouesesscaccesces S A Thyristor-tetrode: 

AAD arreonmmensscerverveer f 0,00 rn DE saarnaa y 00 

DATÙSS ssaanmsneesicasaccees T Mel? Cijferbuis ZM1000 ....ess.... f 17,00 


Omvormertransformator ingegoten en gewikkelde uitvoering voor printmontage, 
primair 6 volt secundair 300 volt ZO wett E E EE EE A S 
primair 12 volt secundair 300 volt E anne emee aa N 


Tienteller met geïntegreerd buffergeheugen type MC767P; onderdelenpakket incl. 
print, elektronische componenten, cijferbuis GN4P en buisvoet ........ f 95,00 
31 polig print- en chassisdeel voor bovenstaand unit .….…....sssssvsen. f 15,00 
printgeleiders voor bovenstaande print, per stel s.....eesesseseeeeaee fO 2,55 


Hiermede wijzen wij U tevens op het verschijnen van enkele nieuwe en interessante 
boeken van de Muiderkring n.v., te weten: 


AUDIO HANDBOOK; vergelijkend overzicht van versterkers, tuners, e.d, f 12,98 
INLEIDING TOT DE COMPUTERTECENIEK; inleiding tot de programmeertech- 
niek, zonder in te gaan op de elektronische details. «eseeseeeeseeee f 15,00 
BAUSTEINE DER DIGITALTECHNIK; opbouw en gebruik van bouwsteensystemen f 12,65 
ELEKTRONISCHE DIGITALRECHNER; inleiding in de theorie en praktijk ... jf 18,50 
ELEKTRONISCHE ANALOGRECHNER; inleiding in theorie, opbouw en gebruik .. f 12,65 
ELEKTRONISCHE ZAHLSCHALTUNGEN; inleiding in werking en techniek ...... f 18,50 
DIGITALE ELEKTRONIK; de werking van logische- en geheugen-elementen van 

uit de halfgeleider- en magneet-techniek ........ f 59,80 


Prijswijzigingen strikt voorbehouden. 
LAATSTE NIEUWS) NIEUWE GEÏNTEGREERDE AUDIOVERSTERKER TYPE PA2/6 VANAF HEDEN BIJ 
v ONS VERKRIJGBAAR: STUKSPRIJS f 25,- INCL. B.T.W. VOOR BESCHRIJ- 
' VING EN GEGEVENS ZIE O.A. RADIO ELEKTRONICA NUMMER 18, BLZ. 751 
t/m 734. os 








